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Claims 



1 . A method for monitoring a vacuum device of a pneumatically operated servo 
unit of a motor vehicle, in which an electric suction pump (28) exerts vacuum on a 
vacuum chamber (22), characterized in that 

a) a starting pressure in the vacuum chamber (22) is determined; 

b) after a predetermined time interval, an ending pressure in the vacuum chamber (22) 
is determined; 

c) the difference between the ending pressure and the starting pressure is calculated and 
is compared to a limit value; 

d) when this difference falls below the limit value, a signal is generated. 

2. The method according to claim 1, characterized in that the limit value is 
determined as a function of the starting pressure in the vacuum chamber (22). 

3. The method according to [one of claims 1 or 2] claim L characterized in that 
the limit value is determined as a function of the ambient pressure. 

4. The method according to [claims 2 and 3] claim 2 , characterized in that the 
limit value is determined as a function of the difference between the ambient pressure and 
starting pressure. 

5. The method according to [one of the preceding claims] claim 1, characterized 
in that the starting pressure is determined as soon as the suction pump (28) is switched 
on. 



6. The method according to [one of the preceding claims] claim 1 , characterized 
in that the signal generated triggers a control or alarm device. 

7. The method according to claim 6, characterized in that the triggering of the 
control or alarm signal is suppressed if at least one of the following conditions is 
fulfilled: 

a) the pressure in an intake tube (12) of an internal combustion engine, which intake 
tube is connected to the vacuum chamber (22), is lower than the pressure in the 
vacuum chamber (22); 

b) the servo unit (30) is actuated; and/or 

c) the pressure in the vacuum chamber (22) is lower than the minimal possible pressure 
in the electric suction pump (28) plus a threshold value. 

8. A computer program, characterized in that it is suitable for executing the 
method according to [one of claims 1 to 7] claim 1 when it is ran on a computer. 

9. The computer program according to claim 8, characterized in that it is stored in 
a memory, in particular a flash memory. 

10. An apparatus for monitoring a vacuum storage device (41) of a pneumatically 
operated servo unit (30) of a motor vehicle, with a vacuum chamber (22), which is fluid- 
connected to an electric suction pump (28) and can be acted upon with a vacuum, 
characterized in that 

a) it detects a starting pressure in the vacuum chamber (22); 



b) after a certain time interval, it detects an ending pressure in the vacuum chamber 
(22); 

c) it calculates the difference between the ending pressure and the starting pressure and 
compares this to a limit value; and 

d) when this difference falls below the limit value, it generates a signal. 

1 1 . The apparatus according to claim 10, characterized in that it includes: 

a) means (34) for determining the pressure in the vacuum chamber (22); 

b) means (46) for detecting the beginning of an evacuation process; 

c) a timer (54), which determines the time elapsed since the beginning of the 
evacuation process; 

d) means (52) for storing the starting pressure at the beginning of the evacuation 
process; 

e) a subtraction circuit (60), which calculates the difference between the starting 
pressure and the current pressure in the pressure chamber (22); 

f) two set point generators (56, 66), one of which predetermines a time interval and the 
other of which predetermines a minimal value for the difference between the starting 
pressure and the current pressure in the pressure chamber (22); and 



g) 



a comparator (62), which generates a signal if the difference is less than the minimal 
value after the passage of the time interval. 



12. The apparatus according to claim 1 1, characterized in that the means (46) for 
detecting the beginning of an evacuation process include a device, which detects a signal 
edge that represents the response of the pump (28). 

13. The apparatus according to [one of claims 10 to 12] claim 10 , characterized in 
that it includes a calculation circuit (64), which is connected on the input side to the 
means for storing the starting pressure and/or means for detecting the ambient pressure, 
and in which a function is processed so that the limit value is determined as a function of 
the starting pressure, the ambient pressure, and/or the difference between the starting 
pressure and the ambient pressure. 

14. The apparatus according to [one of claims 10 to 13] claim 10 , characterized in 
that it has a signal generator (68), which triggers a control and/or alarm signal when the 
signal is generated by the comparator (62). 

15. The apparatus according to claim 14, characterized in that it includes means 
(70), which suppress the generation of a control or alarm signal if at least one of the 
following conditions is fulfilled: 

a) the pressure in an intake tube (12) of an internal combustion engine (10), which 
intake tube is connected to the vacuum chamber (22), is lower than the pressure in 
the vacuum chamber (22); 

b) the servo unit (30) is actuated; and/or 

c) the pressure in the vacuum chamber (22) is lower than the minimal possible pressure 
in the electric suction pump (28) plus a threshold value. 



Claims 



1. A method for monitoring a vacuum device of a pneumatically operated servo 
unit of a motor vehicle, in which an electric suction pump (28) exerts vacuum on a 
vacuum chamber (22), characterized in that 

a) a starting pressure in the vacuum chamber (22) is determined; 

b) after a predetermined time interval, an ending pressure in the vacuum chamber (22) 
is determined; 

c) the difference between the ending pressure and the starting pressure is calculated and 
is compared to a limit value; 

d) when this difference falls below the limit value, a signal is generated. 

2. The method according to claim 1, characterized in that the limit value is 
determined as a function of the starting pressure in the vacuum chamber (22). 

3. The method according to claim 1, characterized in that the limit value is 
determined as a function of the ambient pressure. 

4. The method according to claim 2, characterized in that the limit value is 
determined as a function of the difference between the ambient pressure and starting 
pressure. 

5. The method according to claim 1, characterized in that the starting pressure is 
determined as soon as the suction pump (28) is switched on. 

6. The method according to claim 1, characterized in that the signal generated 
triggers a control or alarm device. 



7. The method according to claim 6, characterized in that the triggering of the 
control or alarm signal is suppressed if at least one of the following conditions is 
fulfilled: 

a) the pressure in an intake tube (12) of an internal combustion engine, which intake 
tube is connected to the vacuum chamber (22), is lower than the pressure in the 
vacuum chamber (22); 

b) the servo unit (30) is actuated; and/or 

c) the pressure in the vacuum chamber (22) is lower than the minimal possible pressure 
in the electric suction pump (28) plus a threshold value. 

8. A computer program, characterized in that it is suitable for executing the 
method according to claim 1 when it is run on a computer. 

9. The computer program according to claim 8, characterized in that it is stored in 
a memory, in particular a flash memory. 

10. An apparatus for monitoring a vacuum storage device (41) of a pneumatically 
operated servo unit (30) of a motor vehicle, with a vacuum chamber (22), which is fluid- 
connected to an electric suction pump (28) and can be acted upon with a vacuum, 
characterized in that 

a) it detects a starting pressure in the vacuum chamber (22); 



b) after a certain time interval, it detects an ending pressure in the vacuum chamber 
(22); 



c) it calculates the difference between the ending pressure and the starting pressure and 
compares this to a limit value; and 

d) when this difference falls below the limit value, it generates a signal. 

11. The apparatus according to claim 10, characterized in that it includes: 

a) means (34) for determining the pressure in the vacuum chamber (22); 

b) means (46) for detecting the beginning of an evacuation process; 

c) a timer (54), which determines the time elapsed since the beginning of the 
evacuation process; 

d) means (52) for storing the starting pressure at the beginning of the evacuation 
process; 

e) a subtraction circuit (60), which calculates the difference between the starting 
pressure and the current pressure in the pressure chamber (22); 

f) two set point generators (56, 66), one of which predetermines a time interval and the 
other of which predetermines a minimal value for the difference between the starting 
pressure and the current pressure in the pressure chamber (22); and 

g) a comparator (62), which generates a signal if the difference is less than the minimal 
value after the passage of the time interval. 



12. The apparatus according to claim 11, characterized in that the means (46) for 
detecting the beginning of an evacuation process include a device, which detects a signal 
edge that represents the response of the pump (28). 

13. The apparatus according to claim 10, characterized in that it includes a 
calculation circuit (64), which is connected on the input side to the means for storing the 
starting pressure and/or means for detecting the ambient pressure, and in which a function 
is processed so that the limit value is determined as a function of the starting pressure, the 
ambient pressure, and/or the difference between the starting pressure and the ambient 
pressure. 

14. The apparatus according to claim 10, characterized in that it has a signal 
generator (68), which triggers a control and/or alarm signal when the signal is generated 
by the comparator (62). 

15. The apparatus according to claim 14, characterized in that it includes means 
(70), which suppress the generation of a control or alarm signal if at least one of the 
following conditions is fulfilled: 

a) the pressure in an intake tube (12) of an internal combustion engine (10), which 
intake tube is connected to the vacuum chamber (22), is lower than the pressure in 
the vacuum chamber (22); 

b) the servo unit (30) is actuated; and/or 

c) the pressure in the vacuum chamber (22) is lower than the minimal possible pressure 
in the electric suction pump (28) plus a threshold value. 



